Introduction
Chronic non-communicable diseases (NCDs) are the leading causes of death globally (60% of all deaths), killing more people each year than all other causes combined 1 . Alarming estimates suggest that NCD deaths will increase 15% globally between 2010 and 2020 2 . Among the NCD-related risk factors, the World Health Organization (WHO) 1-3 highlights two behaviors that are pervasive aspects of economic transition, rapid urbanization and a 21st-century lifestyle: physical inactivity and unhealthy food habits.
Physical inactivity has been identified as the fourth leading risk factor for global mortality (6% of deaths globally). Physical inactivity overcoming even overweight and obesity (5%) as global risk factor for mortality 4 . The available data also indicate that unhealthy food habits are related strongly to the emergence of NCDs and NCD-related mortality. Approximately 1.7 million (2.8%) deaths worldwide are attributable to low fruit and vegetable consumption 5 . Likewise, low consumption of fruit and vegetables has been directly related to the risk for cardiovascular diseases, stomach cancer and colorectal cancer 5 . Thus, unhealthy food habits and physical inactivity contribute substantially to the global burden of disease, death, and disability 3, 6 . Morbidity and mortality studies have also focused on another NCD behavioral risk factor: sedentary behavior (i.e., too much sitting, as distinct from too little exercise) 7 . Recent studies had shown a positive and independent relationship between sedentary behavior and mortality among adults [7] [8] [9] . There is also evidence to suggest that sedentary behavior has a positive relationship with adverse health outcomes in adults (e.g., cardiovascular diseases and diabetes) 10 , including whether the sedentary behavior was adopted during childhood 11 . Thus, sedentary behavior is an important area of study and is in need of further development.
Although physical inactivity, unhealthy food habits, and sedentary behaviors are not the major behavioral risk factors for morbidity and mortality during adolescence 5, 12 , these behaviors are frequently interrelated. Additionally, they are often established during childhood and adolescence and track into adult life 12 , having a considerable effect on health at later ages 5 . Therefore, the WHO 1 has considered monitoring these behaviors during adolescence a priority, and studies have been conducted in adolescents from several countries [12] [13] [14] .
As a consequence, many local and regional epidemiological studies have been conducted in Brazil concerning physical inactivity, unhealthy food habits, and/or sedentary behaviors among adolescents. To contribute to the development of public policies for health promotion in Brazil, a recent survey involving adolescents from all 26 Brazilian state capitals and the Federal District 15 was conducted with the primary purpose of monitoring risk behaviors among Brazilian adolescents.
The main objective of this systematic review was to analyze the prevalence of physical inactivity, sedentary behaviors, and unhealthy food habits in studies including Brazilian adolescents (10-19 years old). This review contributes to the understanding of these behavioral risk factors in Brazilian adolescents who are and who are not included in national studies (i.e., teenagers from small towns) and identifies the primary behavioral risk factors in Brazilian youth. As the patterns of these behavioral risk factors may differ according to gender 6 , this review had a secondary objective of analyzing differences in these behavioral risk factors between genders.
Methods
The literature search was performed in June 2011 using the following electronic databases: LILACS, SciELO, PubMed, Web of Science, and the Google Scholar portal. The year and language of publication of the manuscripts were not limited.
Search strategies were built around three groups of keywords: risk behaviors, sample type and nationality. The keywords of the risk behaviors were stratified into four subgroups, featuring the reviewed behavioral outcomes: (i) general terms of risk factors (adolescent behavio* OR adolescent health OR cardiovascular health OR cardiovascular diseas* OR health behavio* OR lifestyle OR risky behavio* OR risk factor*); (ii) physical inactivity (exercise OR motor activity OR physical activity OR physical exercise OR physical fitness OR physical inactivity OR inactivity); (iii) sedentary behaviors (computer use OR screen viewing OR sedentary behavio* OR sedentary lifestyle OR television OR sitting time); and (iv) unhealthy food habits (diet OR eating habit OR feeding behavio* OR food consumption OR food intake OR health food OR nutrition OR unhealthy food). Each subgroup was used in combination with keywords for sample type (youth OR teen* OR adolescent* OR ado-lescence OR child*) and nationality (Brazil* OR Brazilian) to locate potentially relevant studies. The Boolean operator "AND" was used for combinations between the groups. The article search was conducted with keywords in English and Portuguese.
The first author of this study (VCBF) selected articles using a systematic method. He first read the article titles. Then, he read abstracts and used the inclusion criteria to analyze the articles. After examining the abstracts, all of the full-text the articles were obtained and included if they met the inclusion criteria. The references for all selected papers were examined to identify other publications that should be reviewed.
The following inclusion criteria were adopted in this review: (i) articles published in peer-reviewed journals that were original research; (ii) samples included Brazilian adolescents aged 10-19 years (or a mean age within these ranges) or a sample comprising other age years, because the data had been presented separately; (iii) observational studies showing the prevalence of at least one of the behavioral risk factors included in this review, regardless of whether the study dealt with this behavior as an exposure or a response variable; (iv) studies using questionnaires or structured interviews as methods for behavior assessment; and (v) to be a school-or populationbased survey with information about the methodological procedures of representation of the target population (i.e., random sampling).
Theses, dissertations and monographs were not included because it was impractical to systematically search them. In cases of duplicates (two or more studies with the same sample), the most recent or the most complete publication was used, and the other publications were excluded.
The following data were extracted: local of the study, sample type, sample size, percentage of girls, age years of adolescents, type and administration mode of instrument, recall time, and definition of the behavioral risk factors. For an additional description of studies, the Human Development Index (HDI; base year 2000) of the local survey was considered and presented in three categories: low (HDI < 0.600), middle (HDI between 0.600 and 0.799) and high (HDI > 0.800).
Studies including the physical inactivity prevalence were organized into three groups. The first group included studies considering the cutoff point adopted in the Global School-based Student Health Survey (GSHS; less than 300 minutes/week of physical activity or moderate-tovigorous physical activity specifically) 13, 14 , which was an international survey that identified the physical inactivity prevalence among adolescents from several countries. The second group of studies used other physical inactivity definitions adopted in the literature, while the third group consisted of studies that used the low frequency of participation in physical activities and sports as an indicator of physical inactivity.
The prevalence of sedentary behaviors among Brazilian adolescents has focused on two important outcomes. The first is related to high screen time use (e.g., playing video games or using a computer) during the day. The second study group focused exclusively on high TV time use.
The studies evaluating the prevalence of unhealthy food habits treated food consumption in two ways: the low consumption of healthy foods (e.g., fruits and vegetables) or the high consumption of unhealthy foods (e.g., sweets or soft drinks). Data were also included identifying the prevalence of adolescents who did not meet the WHO recommendations for healthy diet or who had a high fat-rich foods intake (e.g., processed meats and fried chicken), or a low fiber-rich foods intake (e.g., fruits, beans, and rice).
The outcome prevalence and its respective 95% confidence interval (95% CI) were presented with the total sample and by gender. The 95% CI was directly from articles [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] , whenever possible, or calculated using the statistics program Stata 10.0 (Stata Corp., College Station, United States) using the 'cii' command (95% CI exact for binomial distribution). The included articles were organized in tables according to the criteria used to identify the behavioral risk factor and in alphabetical order considering the location of study.
Results

Literature search
The literature search yielded 5,872 potentially relevant articles. After reading all titles, 821 were selected based on the inclusion criteria of this review. One hundred and thirty-nine studies were selected for a full-text reading. Of these studies, seventy-one (51.1%) were excluded for the following reasons: (i) 27 studies used the convenience sample selection method; (ii) 23 studies did not present the variables of interest of this review; (iii) 15 studies presented replicated data; and (iv) 6 studies not included adolescents. Thus, 68 studies met all inclusion criteria and were presented in this review. Additionally, one study 28 was identified by searching the article reference lists and included. Thus, a total of 69 studies were included in this review. [16,30,31,32,33,34,35,36,37,38,39,40,41] [42,43] [24,25,29,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58] [17,18,19,20,21,22,23,59,60,61,62,63,64,65,66,67,68,69,70,71,72, 73,74,75,76,77,78,79,80,81,82,83] [15,26,27,28] [34] [16,28,27 *** ,29,30,32,33,35,36,38,39,41,44,60,61] [15,17,18,19,20,21,22,23,24,25,26,27 *** , 31, 37, 40, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83] [ 18, 22, 27, 28, 31, 47, 49, 55, 57, 59, 63, 64, 67, 68, 69, 72, 73, 75, 82] [ 15,20,21,26,30,32,36,38,39,43,44,46,48,50,58,60,62,65,66,70,71, 74, 77,81] [16,17,19,23,24,25,27,29,34,35,37,40,41,42,45,51,52,53,54,56,61, 76,78,79,80,83] [33] [29,34] [31,35,45,50,53,54,56,61] [36,38,40,44,47,51,55,57,59,60,62,64,69,70,71,72,73,76,78,82] [17,19,20,21,24,28,30,37,41,43,46,48,49,52,65,66,67,68,74] [15,16,18,22,23,25,26,27,32,33,39,42,58,63,75,77,79,80,81,83] [ 17,18,19,20,22,23,25,27,29,31,32,33,35,39,40,43,45,46,50,51,53, 54,55,56,58,59,61,62,63,64,65,66,67,68,69,70,72,73,74,75,76, 77,78,79,80,81,82] [21,30,36,37,38,44,48,52,71] [15,16,24,26,27,28,34,41,42,47,49,57,60] [15, 16,17,19,20,24,23,25,26,27,32,33,34,35,36,37,38,39,40,41,42, 43,45,47,48,50,51,52,58,60,61,65,66,68,71,74,76,77,78,79, 80,81,83] [18,21,22,28,29,30,31,44,46,49,53,54,55,56,57,59,62,63,64,67,69, 70,72,73,75,82] [28, 42,45,47,58,67,81] [22,23,24,30,31,33,35,49,51,53,54,55,56,57,63,66,69,70,72,73,75, 77,79,80,82,83] [16,17,19,20,25,27,29,32,36,38,41,44,52,60,61,64,68,78] [15,18,21,26,34,37,39,40,43,46,59,62,65] [48,50,71,74,76] 26, 46, 51, 60 showed a physical inactivity prevalence of less than 20%, while 28 studies (58.3%) 15, [17] [18] [19] [20] [21] 24, 25, 28, [30] [31] [32] [33] [34] [35] [44] [45] [46] [47] [61] [62] [63] [64] [65] [66] [67] [68] [69] estimated a physical inactivity prevalence above 50%.
Study characteristics
Reference
Prevalence of physical inactivity
Nineteen studies used the GSHS physical inactivity definition, and the lowest physical inactivity prevalence was found in Piedade, SP (18.1%; 29 , and the highest was found in Curitiba, PR (85.5%; 95% CI: 83.6-87.2) 17 . Of the 19 studies, thirteen (68.4%) 15, [17] [18] [19] [20] 24, 25, 31, 44, [61] [62] [63] [64] Local (survey year) Prevalence % (95% CI) estimated a physical inactivity prevalence above 50%.
Thirty-two studies (66.7%) evaluated the prevalence of physical inactivity by gender. Only one study 61 demonstrated a physical inactivity prevalence that was slightly higher among boys.
All other studies showed the highest physical inactivity prevalence among girls, with the magnitude of difference ranging from 1.0% 60 to 29.1% 24 . In 28 of these studies (87.5%), the 95% CIs for the prevalence rates in boys and girls did not overlap (Table 2) . * The 95% CIs for the prevalence of physical inactivity in boys and girls did not overlap. ** Studies considering the cutoff point used in the Global School-based Student Health Survey (less than 300 minutes/week of PA or MVPA specifically) for estimates of the prevalence of physical inactivity.
Local (survey year)
Prevalence of sedentary behaviors
The study characteristics and the sedentary behavior prevalence among Brazilian adolescents are shown in Table 3 . Twenty-four studies presented data on the sedentary lifestyles, focusing mainly on high screen time use (13/24, 54.2%) 21, 22, 24, 29, 30, 36, 44, 48, 61, 62, 65, 70, 71 . There were important variations in the cutoff point for determining excessive time in these activities, ranging from 2.0 to 5.5 hours per day. The cutoff of two hours daily, in turn, was the criterion most frequently used for sedentary behavior definition 19, 23, 25, 35, 36, 44, 49, 61, 65, 72, 73 . 44 . Eight studies (61.5%) 22, 24, 29, 30, 44, 61, 62, 65, 71 analyzing high screen time use and obtained an estimate above 50%. In the 11 studies analyzing high TV use, the prevalence ranged from 11.3% (95% CI: 8. 23, 69 found that the pattern of the gender differences change according to the cutoff point for determining the sedentary behavior outcome. Using cutoff point of two or more hours per day of TV use, boys had higher sedentary behavior; but a cutoff point of four or more hours per day resulted in a higher prevalence of girls with sedentary behavior. Only three studies (23.1%) 19, 22, 46 demonstrated no overlap between the 95% CIs for the sedentary behavior prevalence in boys and girls (Table 3) .
Local (survey years)
Prevalence of unhealthy food habits
The studies on unhealthy food habits are presented in Table 4 . Unhealthy food habits were analyzed by 32 different articles, 24 of which 15, 16, 20, 24, 35, 37, 38, 46, [48] [49] [50] [51] [52] [53] [54] 61, 66, 69, 70, 71, [74] [75] [76] [77] ed outcomes related to high consumption of unhealthy foods. Ten studies (31.2%) examined the prevalence of unhealthy food habits based on the high consumption of fat-rich foods 48, 51, 70, 75 or by analyzing the daily energy intake and classifying it according to national and international recommendations for a healthy diet 20, 37, 38, 49, 54, 69 . In these studies, the prevalence of unhealthy food habits ranged from 30.1% (95% CI: 26.4-34.1) 38 to 98.3% (95% CI: 97.0-99.2) 20 . Six of these studies (60%) 20, 37, 48, 49, 54, 69 estimated an unhealthy food habit prevalence above 50%.
Other studies evaluated the consumption of unhealthy foods (e.g., soft drinks or sweets). High soft drink consumption was the most studied outcome (37.5%) 15, 16, 24, 35, 48, 50, 52, 61, 71, 74, 76, 77 , followed by the high sweets consumption (31.2%) 15, 24, 48, 50, 54, 66, 74, 71, 76, 77 . Overall, the prevalence of high soft drink consumption varied from 20.4% (95% CI: 18.9-22.0) 77 to 71.0% (95% CI: 67.2-74.6) 71 . Most studies that examined the high soft drink consumption (84.6%) 15, 16, 24, 35, 38, 48, 50, 52, 61, 74, 71 have found a prevalence rate above 30%. In the 10 studies analyzing the high sweets consumption, the prevalence ranged from 20.1% (95% CI: 17.8-22.5) 66 to 96.9% (95% CI: 94.7-98.4) 54 . Four of these studies (40%) 15, 48, 54, 77 estimated a prevalence of high sweets consumption above 50%. Others unhealthy foods were analyzed in a few studies included in this review (e.g., fast or fried foods). Thus, they were only presented in the Table 4. A total of 23 studies (71.9%) 15, 16, 24, 26, 31, 32, 46, 48, 50, 54, 55, 59, 61, 66, 69, 71, [74] [75] [76] [77] [78] [79] [80] 82 analyzed low healthy food consumption outcomes. Nine studies (28.1%) 31, 48, 55, 59, 69, 75, 79, 80, 82 estimated this factor based on dietary fiber intake or fiber-rich foods intake (fruits and vegetables specifically or in a clustering with other fiber-rich foods). These studies have estimated the low healthy food consumption prevalence ranged from 46.5% (95% CI: 45. 46 found a similar prevalence between genders for the low consumption of fruits. The magnitude of these differences was also discrete; only three studies 66,69,79 obtained no overlap between the 95% CIs for the prevalence in boys and girls (Table 4 ).
Discussion
Study characteristics
The studies included in this review have some characteristics that should be highlighted. First, the examined studies indicated a growing interest in epidemiological research related to physical activity/inactivity among adolescents (70% of studies assessed this behavior). This evolution of physical activity-related literature in Brazil has also been observed in previous reviews 84, 85 . This review also identified a large number of studies with survey periods between 2005 and 2009, indicating the growing national scientific interest in the assessment of behaviors related to physical activity, a sedentary lifestyle, and healthy food habits.
The scientific interest in evaluating these behavioral risk factors among Brazilian youth also has an impact on aspects related to the territorial coverage of the studies. Some included studies were conducted with adolescents from a Brazilian state specifically (e.g., Pernambuco and São Paulo states) 16 
Prevalence % (95% CI)
gions in Brazil 15, [26] [27] [28] . These studies contributed to the research comprehensiveness to unexplored territories of Brazil, including small cities and poorer regions of a state. Additionally, several studies adopted a comprehensive sample selection procedure, based on the youth population (household surveys) or they were school-based surveys considering both public and private schools (see Table 1 ).
Two other characteristics, however, indicated that there are some lacunas in the national literature on physical inactivity, sedentary behaviors, and unhealthy food habits in youth. First, a high concentration of studies focused on the South and Southeast regions of Brazil, whereas few included studies were conducted in North and Central-West regions (see Table 1 ). This characteristic has also been observed in other reviews of adolescent health [84] [85] [86] and indicates that the development of scientific research related to the risk behaviors in Brazil has yet to cover all regions of the country. There is an effort of regional and national institutions to performed surveys involving adolescents from all regions of Brazil 15,26 . However, public and private institutions should to invest more financially and academically in this research area, developing policies for the diagnosis and prevention of behavioral risk factors among young people from different regions in Brazil.
Another feature of this review reinforces the discrepancy between Brazilian regions in research on behavioral risk factors among Brazilian youth: only one included study was conducted in a low-HDI (< 0.600) site 34 . The literature has pointed out the importance of assessing health-related risk behaviors in sites with low human development level because a lack of knowledge about health factors and structural problems in health systems available to the population of these sites contribute to the adoption of inappropriate behavior and the emergence of diseases in different age groups, including the young 1,2 . Therefore, institutions focused on population health should intensify their efforts to the diagnosis and treatment of behavioral risk factors among Brazilian youth from regions/sites lacking in research (Chart 1).
Physical inactivity
The inter-study comparison of physical inactivity prevalence has several limitations that should be considered when interpreting the results of this review. Firstly, the use of different instruments, recall time, and physical activity domains (i.e., total physical activity or leisure and transportation physical activity only) interferes
Risk behaviors
Physical inactivity Sedentary behaviors
Unhealthy food habits
Main findings
. The prevalence of physical inactivity ranged from 2.3% to 93.5%. Only 4 studies (8.3%) indicated physical inactivity prevalence of less than 20%, while 28 studies (58.3%) estimated physical inactivity prevalences above 50%.
. The 95% CIs for the prevalence of physical inactivity in boys and girls did not overlap in 87.5% of studies.
. Prevalence of high screen time use ranged from 28.1% to 88.0%, whereas the high TV use ranged from 11.3% to 79.5%. Most of studies (60%) demonstrated prevalence rates above 50%.
. The magnitude of difference between genders for the sedentary behaviors was small at most of studies because the 95% CIs for the prevalence of sedentary behaviors in boys and girls did not overlap in only three studies (23.1%).
. Overall, several indicators were used to identify unhealthy food habits. Some criteria/studies have indicated estimates of unhealthy food habits in close to 100% of adolescents. Moreover, it was consistent that low healthy food consumption was more present than high unhealthy food consumption.
. The high soft drink consumption was the outcome most frequently studied regarding unhealthy food habits among Brazilian adolescents (37.5% of studies), with prevalence rates ranged from 20.4% to 71.0%. The high sweets consumption was evaluated in 31.2% of studies, and the prevalence rates ranged from 20.1% to 96.9%.
. The prevalence of low fruit consumption among adolescents ranged from 33.4% to 82.8%, and the prevalence of low vegetable consumption ranged from 36.3% to 75.8%. Most studies (60%) evaluating these risk behaviors has indicated prevalence rates above 50%.
. The magnitude of difference between genders for the prevalences of high unhealthy food consumption or low healthy food consumption was discrete in most studies.
Chart 1. Summary of main findings from this review.
with the inter-study comparison. Secondly, the use of different cutoff points for the definition of physical inactivity is another important limitation of inter-study comparison (i.e., several physical inactivity definitions were adopted since the low frequency of participation in physical activities and sports until the estimating of the daily energy expenditure). Thirdly, different age groups were considered in the included studies -some studies involved early adolescents 21, 44, 63, 70 , while others examined subjects in the late adolescence 19, 20, 25, 35, 62, 61, 66, 72, 78, 79 . Therefore, it is impossible to identify national and regional estimates of physical inactivity, or to analyze prevalence rates stratified by some study characteristics (e.g., survey periods or HDI level).
Despite these limitations for data analysis, this review provides a framework indicating that physical inactivity affects at least half of the adolescents in several sites of Brazil. Although there was a wide range in the prevalence of physical inactivity, a large number of studies found a physical inactivity prevalence above 50%. Thus, studies consistently demonstrate that physical inactivity is a behavioral risk factor present in most adolescents and public policies should focus on active lifestyle promotion in youth.
The indication that physical inactivity affects more than half of young people was also found in adolescents from several countries, according to the GSHS 13 data. This study also demonstrated that the percentage of physical inactivity exceeds 75% in more than half of the 34 surveyed countries, especially in girls 13 . The Health Behaviour in School-aged Children (HBSC) 2005-2006 survey 87 , which was an international study with adolescents from 41 countries in Europe and North America, also identified a physical inactivity prevalence above 50% in several countries. Thus, it is clear that physical inactivity is a worldwide phenomenon that has reached alarming levels in young people.
Some studies included in this review have identified possible exposure factors associated with physical inactivity among Brazilian adolescents. Several studies have found that female 15, 17, 20, 24, 25, 33, 34, 35, 39, 45, 46, 60, 63, 66, 79 and older adolescents 19, 25, 33, 64, 65, 66, 79 comprise population subgroups most exposed to physical inactivity. Other population subgroups have also been identified, including working adolescents 19, 79 , those from the public school system 15, 62 , and whose that parents are inactive 18, [63] [64] [65] . Importantly, the association between socioeconomic status and physical activity varies; some studies highlight that adolescents of elevated socioeconomic status are at a higher risk for physical inactivity 18, 25, 63 , whereas others indicate an inverse association 34, 62, 64 . The findings of these studies have contributed to the development of public policies promoting physical activity among Brazilian youth, based on the subgroups at higher risk for physical inactivity. However, future cross-sectional and longitudinal studies are necessary to identify others variables (e.g., socioeconomic conditions and parents' physical activity) associated with physical inactivity among Brazilian adolescents. Additionally, the study of variables from different levels, going from individual factors (e.g., satisfaction and self-efficacy for physical activity) to environmental contexts (e.g., favourable school and community environment for physical activity) is fundamental to determine the primary and different levels of the physical activity predictors.
In studies evaluating physical inactivity as an exposure factor and identifying health-related outcomes among Brazilian adolescents, we observed associations of physical inactivity with a greater prevalence of overweight/obesity 31, 40, 48, 70, 83 , a high total cholesterol 48 , high blood pressure 41 and a high body fat percentage 41, 48 . Finally, it has also been noted that the physical inactivity are associated with higher estimates of other risk behaviors, such as excessive time watching TV 23, 63 and the low consumption of fruits and/or vegetables 32, 46, 83 . The findings of these Brazilian studies have evidenced the association of physical inactivity and other health-related outcomes.
Sedentary behaviors
Although methodological differences are small in sedentary behavior studies when compared to studies evaluating physical activity, the inter-study comparison is also limited. First, the recall time to identify sedentary behaviors varied significantly, ranging from previous or habitual days to previous four months. The type of activities considered in the sedentary behavior also limited the comparison because some studies included TV use only and others also considered sedentary leisure habits (i.e., computer and video game use). However, the most important limitation was the use of different cutoff points for the determination of sedentary behavior, limiting the inter-study comparison (see Table 3 ). This review demonstrates that most studies found a sedentary behavior prevalence above 50%. Data obtained from the GSHS 13 identified a high screen time use prevalence (3 or more hours per day) above 50% only in adolescents aged 13 to 15 years old from 4 of 34 countries (Cayman Islands, Colombia, Saint Lucia, and Seychelles). Additionally, higher prevalence rates have been found in countries of the Americas Region (not including Brazil in this study) 13 . The GSHS also showed that the prevalence of high screen time use were similar between the genders in most countries.
Data obtained from the Youth Risk Behavior Surveillance (YRBS) survey 12 , conducted with American adolescents in 2009, also show higher estimates of sedentary behavior (24.9% and 32.8% of adolescents use computer/videogames and watch TV three or more hours per day, respectively). However, the sedentary behavior prevalence among American adolescents was still below those found in most Brazilian adolescent studies. Therefore, it is clear that sedentary behavior is a behavioral risk factor present in a large proportion of Brazilian adolescents. Preventive measures should be taken to reduced this risk behavior and improve health in Brazilian youth.
The literature provides little evidence regarding factors associated with the adoption of a sedentary lifestyle among Brazilian adolescents. Gender was associated with sedentary behaviors in a few studies 22, 46 . In addition, a few studies identified an association between sedentary behaviors and other sociodemographic variables, such as socioeconomic status 22 , parental education 65,82 , age 19, 82 , and the type of school 15 . Thus, study is required to evaluate potential factors associated with sedentary behavior during adolescence because these factors are not well understood in the Brazilian youth-related literature. Longitudinal monitoring of this risk behavior during adolescence and the evaluation of predictors from different levels, as specified for studies of physical inactivity, are also fundamental to understanding the reasons for the high sedentary behavior estimate among Brazilian adolescents.
Unhealthy food habits
The inter-study comparison of the prevalence of unhealthy food habits should also be performed with caution. The amount and types of food included in the questionnaires (e.g., some studies considered natural fruit juice for fruit consumption definition, whereas others do not) has significant variations between studies. The use of different cutoff points (e.g., the cutoff points for identifying the low consumption of fruits and vegetables ranged from four times per week to five portions per day) is also an important limitation of the inter-study comparison. Therefore, the analysis of the results of unhealthy food habits should consider these characteristics.
Based on the results of the studies included in this review, a high number of adolescents in several Brazilian sites are exposed to unhealthy food habits, with some studies estimating rates of unhealthy food habits in close to 100% 20,49,54,55 of adolescents. Most studies also demonstrate a prevalence of low healthy food consumption that was higher than the prevalence of high unhealthy food consumption 15, 24, 46, 50, 54, 61, 66, 69, [74] [75] [76] . These results indicate a need to promote proper eating habits, and such healthy diet policies should primarily encourage the consumption of healthy foods.
Estimates of unhealthy food habits in several included studies are very close to those found in developed countries like the United States 12 and Canada
87
, where health problems related to a poor diet (especially high blood pressure and overweight/obesity) are already well established among the younger population. Recent data from the YRBS 12 indicate that 29% of American adolescents consume soft drinks daily. Several Brazilian studies have found a prevalence of high soft drink consumption very close to those obtained from American adolescents, including studies that used the same cutoff point (one or more times per day) 50, 61, 77 . If interventions are not developed to reduce these behaviors, serious health problems (such as type 2 diabetes, high blood pressure, and dyslipidemia) may reaching alarming proportions in Brazilian youth and worsen the NCD framework in Brazil.
Some studies have identified factors associated with unhealthy food habits among Brazilian adolescents. Although some studies show significant differences between genders in unhealthy food habits 20, 24, 66, 79 , the direction of this association is inconsistent and varies according to the unhealthy food habit outcome. These features were also observed in this review (see Table 4 ). Other studies have found that low socioeconomic status is associated with a higher prevalence of low healthy food consumption (e.g., fruits and vegetables) 26, 70, 75 , but the direction of the association between these variables was not consistent between studies. These findings confirmed that behavioral characteristics and associated factors may vary from region to region, even within the same country. Therefore, we point out the importance of considering local and regional Brazilian adolescents peculiarities to understand the main var-iables associated with high unhealthy food habits estimates. Additionally, these peculiarities should be considered when determining the primary focuses of healthy eating interventions.
Only two studies 69, 76 included in this review found a significant association between unhealthy food habits and overweight/obesity. No study identified a significant association between unhealthy food habits and other health outcomes in adolescence (e.g., high total cholesterol or high blood pressure). Two features of this review may be related to these results. First, most Brazilian studies that evaluated food habits and metabolic health-related risk factors (e.g., low HDL, high cholesterol, high blood pressure) adopted nonprobabilistic methods for the sample selection and in turn were not included in this review. Moreover, some studies evaluating the association between food habits and health outcomes may have been excluded for having a more complete replication study, considering the purposes of this review.
However, lack of evidence for an association between unhealthy food habits and health outcomes may be related to another factor. Most studies included in this review evaluated food habits using a food-frequency questionnaire without portion sizes. The quantification of total intake based on frequency alone may be inaccurate because of the absence of information on portion sizes 87 . These characteristics have been identified as the reason for the lack of association between unhealthy food habits and overweight/ obesity in studies of the HBSC 87 . Therefore, the use of more precise methods to determine food habits in adolescence is fundamental to identify the relationship between food habits and health outcomes.
Final considerations
Some limitations of this review should be highlighted. The first limitation was discussed previously and is related to the viability of inter-study comparison on the prevalence of physical inactivity, sedentary behaviors, and unhealthy food habits. A second limitation is related to the possibility of that some important studies have not been included in this review. A large number of adolescent-related health behavior studies are theses and dissertations, and the time to publish some manuscripts in peer-reviewed literature is often lengthy. However, it is believed that the main research on physical inactivity, sedentary behaviors, and unhealthy food habits among Brazilian adolescents, including the Pesquisa Nacional de Saúde do Escolar 15, 26 , were presented in this review. Third, this review was limited to those studies that presented data on the prevalence of at least one of three behavioral risk factors studied, not including studies that have addressed these behaviors with other methods of analysis (e.g., mean time watching TV or daily mean of servings of fruits and vegetables).
This systematic review demonstrates that three important behavioral risk factors are present in a large proportion of Brazilian youth. As such, this review has identified important determinants of the present and future health of this population. The estimates of these risk behaviors among Brazilians adolescents were very close to or even greater than those found in developed countries in several studies. Considering that NCDs are the leading causes of death in Brazilian adults, if public policies to combat these NCD behavioral risk factors during youth are not developed, future estimates may be even more worrisome. Further studies identifying and tracking the possible factors associated with the adoption of NCD behavioral risk factors in adolescence are required, and we highlight the urgent need for interventions to promote health among Brazil youth.
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